Circadian clock and steroidogenic-related gene expression profiles in mouse Leydig cells following dexamethasone stimulation.
Previous studies have shown that circadian clock genes are expressed in mammalian testes; however, it remains unclear if the expression patterns of these genes are cyclic. Furthermore, it is unknown whether Leydig cells, the primary androgen secreting cells in the testis, play a role in the rhythmicity of circadian clock and steroidogenic-related gene transcription. Here, we examine the circadian clock of mouse Leydig cells, and the link to steroidogenic-related gene transcription. We confirm, via sampling over a full circadian time (CT) period, a lack of circadian rhythmicity in mouse testes in comparison with the robust gene expression cycling of circadian clock genes in mouse livers. Immunofluorescence imaging of mouse testes collected at CT0 and CT12 show that the BMAL1 protein is exclusively expressed in mouse Leydig cells, and clearly linked to the circadian oscillation. Furthermore, dexamethasone treatment synchronized the expression of several of these canonical circadian clock and steroidogenic-related genes. Bioinformatic analyses revealed the presence of several circadian clock-related sequence motifs in the promoters of these steroidogenic-related genes. Our results suggest mouse Leydig cells may contain a functional circadian oscillator and the circadian clockwork in mouse Leydig cells regulates steroidogenic-related gene transcription by binding to the E-box, RORE, and D-box motifs in their promoters. However, additional research is required to determine the specific molecular mechanisms involved.